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(SS) Vehicle seat support assembly. 

($7) An easFly removable vehicle seat (12) is pro- 
vided for use with a vehicle including a floor 
(14) having an upwardly facing surface (24). The 
floor includes front and rear wells (26,28) 
extending below the upwardly facing surface, 
and anchor members (36) extending across the 
wells. The vehicle seat (12) includes a rigid 
support structure (50) having a downwardly 
facing surface for engaging the anchor mem- 
bers (36,37) of the vehicle floor. A cushioned 
seat structure is (52,54) provided on the rigid 
support structure (50). The vehicle seat also 
includes hook members (40,42) mounted on the 
rigid support structure (50) for movement be- 
tween (A) an operative position extending be- 
low the downwardly facing surface so as to 
enter the wells (28,28) and engage in hooked 
relationship with the anchor members (36,37) 
and (B) an inoperative position disposed above 
the operative position thereof so as to enable 
the rigid support structure (50) to be moved 
relatively over the floor. Wheels (46,47) are 
mounted on said rigid support structure (50) far 
movement between (A) an operative position 
extending below the downwardly facing surface 
of the rigid support structure (50) and so as to 
enable the rigid support structure (50) to be 
rolled over the upwardly facing surface (24) of 
the vehicle floor and (B) an inoperative position 
disposed above the operative position thereof. 
The vehicle seat (12) further includes a mechan- 
ism (49) for moving the hook members (40,42) 
into the operative position thereof and the 
wheels (46.47) into the inoperative position 



thereof and for moving the hook members 
(40,42) into the inoperative position thereof and 
the wheels (46,47) into the operative position 
thereof. 
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This invention relates to a vehicle seat support 
assembly for removable vehicle seats, and in partic- 
ular to easily removable vehicle seats which may be 
securely latched to the floor of the vehicle in an oper- 
ative position and then released from the operative 
position and rolled to, and removed from, the opening 
of the vehicle. 

Conventional removable vehicle seats include a 
seat cushion mounted to a riser assembly which pro- 
vides the proper seat cushion height for optimal oc- 
cupant comfort Conventional riser assemblies for 
such seats provide a method of retaining the seat to 
the floor of the vehicle by means of a latch or a lock. 
Removal of the seat is achieved by unlatching the 
seat from the floor, then lifting and carrying the seat 
out of the vehicle to a place of storage. Typically, such 
seats must be removed when vehicle cargo space is 
required then reinstalled when passenger seating is 
needed. Lifting the vehicle seat to the opening of the 
vehicle and then from the vehicle to the storage area 
can be quite burdensome for the individual perform- 
ing this task. Occasionally, when the vehicle seat is 
quite heavy, the seat is dragged across the floorof the 
vehicle and then removed from the vehicle opening 
causing^Jamage to the interior of the vehicle or to the 
latching elements of the seat 

A need therefore exists to provide an easily re- 
movable vehicle seat which may be securely latched 
to the floor of the vehicle in an operative posfrion and 
rolled to the opening of the vehicle while the latches 
are disposed in an inoperative position so as to min- 
imise lifting of the seat upon removal. 

According to the present invention there Is provid- 
ed a support assembly for supporting a vehicle seat 
in a vehicle, comprising a rigid support structure for 
supporting a vehicle seat and having downwardly fac- 
ing surface means for engaging anchor members of 
a vehicle floor means, characterised in that the sup- 
port assembly has: front and rear hook members 
mounted on said rigid support structure for movement 
between (A) an operative position extending below 
the downwardly facing surface means so as to en- 
gage in hooked relationship with the anchor members 
so as to detachably fixedly retain the rigid support 
structure, and a seat when mounted thereon, in a 
f ixed operative position on said floor means with said 
anchor members and said downwardly facing surface 
means in engagement and (6) an inoperative position 
disposed above the operative position thereof so as 
to enable the rigid support structure, and a seat when 
mounted thereon, to be moved relatively over the 
floor means of a vehicle; and wheel members mount- 
ed on the rigid support structure for movement be- 
tween (A) an operative position extending below the 
downwardly facing surface means of the rigid support 
structure and the hook members when in the inoper- 
ative position thereof, so as to enable the rigid sup- 
port structure, and a seat when mounted thereon to 



be rolled over the floor means of a vehicle and (B) an 
inoperative position disposed above the operative 
position thereof; at least some of said hook members 
being constructed and arranged with respect to at 

5 least some of said wheel members so as to be moved 
from the operative position thereof to the inoperative 
position thereof and from the inoperative position 
thereof to the operative position thereof while said 
wheel members are moved simultaneously from the 

10 inoperative position thereof to the operative position 
thereof and from the operative position thereof to the 
inoperative position thereof, respectively. 

Preferably the hook members are pivotally 
mounted on the rigid support structure for simultane- 

16 ous movement in opposite directions into said opera- 
tive and inoperative positions thereof. In one prefer- 
red arrangement the front and rear wheel members 
are pivotally movable simultaneously in the same di- 
rection. In an alternative preferred arrangement the 

20 front and rear wheel members are pivotally movable 
simultaneously in opposite directions. Preferably the 
assembly Includes an anchor assembly having front 
and rear wells and anchor members extending across 
said welts. 

25 It is particularly preferred that the support struc- 

ture comprises a pair of rigid support structures dis- 
posed on opposite sides of the seat support assem- 
bly; said hook members comprisefront and rear hook 
members mounted on the support structures; and 

30 said wheel members comprise front and rear wheel 
members. 

Preferably certain wheel members are mounted 
on certain hook members. Preferably certain hook 
members comprise the front hook members associat- 
es ed with each of said pair of rigid support structures, 
and most preferably certain hook members comprise 
front and rear hook members associated with each of 
said pair of rigid support structures. Preferably cer- 
tain wheel members include front and rear wheel 
40 members on each of said pair of rigid support struc- 
ture constructed and arranged to be moved simulta- 
neously. 

Conveniently on the seat support assembly there 
is provided an actuating mechanism associated with 

45 each of said a pair of rigid support structures con- 
structed and arranged with respect to the associated 
rigid support structure and cooperable with the hook 
members and wheel members of the associated rigid 
support structure so as (A) to move said hook mem- 

50 bers into the operative position thereof and said 
wheel members into the inoperative position thereof 
when it is desired to fixedly retain the rigid support 
structure in said fixed operative position thereof and 
(B) to move said hook members into the inoperative 

55 position thereof and said wheel members into the op- 
erative position thereof when it is desired to move the 
rigid support structures from the operative position 
thereof in rolling wheel member supported relation 
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over an upwardly facing surface means of a vehicle 
floor support assembly. 

Also conveniently said downwardly facing sur- 
face means includes a protruding portion having a 
notch therein, said notch engaging said anchor mem- s 
bers when said hook members are disposed in said 
operative position. 

It may be arranged that said front and rear hook 
members are ph/otally coupled to the associated rigid 
support structure, each of said actuating mecha- 10 
nisms including {A) a handle operatively coupled to at 
least one of the associated front and rear hook mem- 
bers for pivotal movement therewith, and (B) a con- 
necting rod coupling the associated front and rear 
hook members to one another for pivotal movement 1$ 
together in opposite directions. 

Conveniently said front and rear wheel members 
of the associated rigid support structure are rotatabiy 
mounted on the associated front and rear hook mem- 
bers, respectively for movement therewith, 20 

Each of said actuating mechanisms may further 
include at least one linking element linking the asso- 
ciated front and rear wheel members to one another 
for movement together in the same direction. At least 
one of the associated front and rear wheel members 25 
may be prvotslly coupled to at least one of the asso- 
ciated front and rear hook members. Each of said ac- 
tuating mechanisms may include a spring for resil- 
iency biasing the associated hook members toward 
the inoperative position thereof and a manually re- 
leasable locking mechanism for the associated han- 
dle for selectively locking the associated front and 
rear hook members In the operative position thereof 
against the spring bias. 

Preferably each of the associated front and rear as 
hook members includes a spring pressed rattle-pre- 
vention element for ensuring a rattle-free engage- 
ment thereof with an anchor member when moved to 
the operative position thereof. 

It is to be appreciated that where features of the 40 
invention are set out herein with regard to apparatus 
according to the invention, such features may also be 
provided with regard to a method according to the in- 
vention, and vice versa. 

In particular there is provided in accordance with 46 
the invention a method of installing a removable ve- 
hicle seat into a vehicle including floor means having 
upwardly facing surface means, said floor means 
having front and rear wells disposed with respect to 
a longitudinal axis of the vehide, extending below so 
said upwardly facing surface means and anchor 
members extending across said wells in a position be- 
low said upwardly feeing surface means, the method 
comprising the steps of: 

(a) providing a vehicle seat including: a pair of rig- 55 
id support structures disposed on opposite sides 
of said vehicle seat and having downwardly fee- 
ing surface means for engaging the anchor mem- 



bers of the vehicle floor means, a cushioned seat 
structure on said pair of rigid support structures, 
front and rear hook members mounted on each of 
said pair of rigid support structures, wheel mem- 
bers mounted on each of said pair of rigid support 
structures, certain of said wheel members being 
constructed and arranged with respect to certain 
of said hook members, 

(b) moving said certain hook members to an in- 
operative position while simultaneously moving 
said certain wheel members to an operative pos- 
ition extending below the downwardly facing sur- 
face means of the associated rigid support struc- 
ture and said certain hook members, 

(c) moving said vehicle seat into an opening in the 
vehicle and onto said floor means so that said ve- 
hide seat is disposed in rolling wheel member 
supported relation over the upwardly facing sur- 
face means of the vehicle floor means. 

(d) rolling said vehicle seat over the upwardly fac- 
ing surface means until the hook members are 
disposed over said front and rear wells. 

(e) moving said certain hook members to an op- 
erative position while simultaneously moving 
said certain wheel members into an inoperative 
position above the operative position thereof so 
that said certain hook members extend below the 
downwardly facing surface means so as to enter 
the wells and engage in hooked relationship with 
the anchor members extending thereacross so as 
to detachably fixedly retain the rigid support 
structures and hence the cushioned seat struc- 
ture thereon in a fixed operative position on said 
floor means with said anchor members and said 
downwardly facing surface means in engage- 
ment 

In a number of other aspects of the invention, 
there may be provided an easily removable vehicle 
seat or seat assembly for use with a vehicle including 
floor means having upwardly facing surface means, 
said vehicle seat assembly including a support as- 
sembly as sBt out hereinbefore. 

There will now be described a number of prefer- 
red, optional and exemplary features of the invention, 
described in the context of exemplary arrangements. 
In some cases these features may provide indepen- 
dent inventive concepts which may be utilised inde- 
pendently of other features. 

In one arrangement there is provided an easily 
removable vehicle seat for use with a vehicle includ- 
ing floor means having upwardly facing surface 
means. The floor means includes front and rear wells, 
disposed with respect to a longitudinal axis of the ve- 
hicle, extending below the upwardly feeing surface 
means and anchor members extending across the 
wells in a position one of above and below the up- 
wardly facing surface means. The vehicle seat in- 
cludes a pair of rigid support structures disposed on 
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opposite ends of the vehicle seat having downwardly 
facing surface means for engaging the anchor mem- 
bers of the vehicle floor means. A cushioned seat 
structure is provided on said pair of rigid support 
structures. The vehicle seat also includes front and 5 
rear hook members mounted on each pairof rigid sup- 
port structures for movement between (1) an opera- 
tive position extending below the downwardly facing 
surface means the associated rigid support structure 
so as to enter the front and rear wells and engage in 10 
hooked relationship with the anchor members so as 
to detachably fixedly retain the associated rigid sup- 
port structure and hence the cushioned seat struc- 
ture on the pair of rigid support structures in a fixed 
operative position on the floor means with the anchor f 5 
members and the downwardly facing surface means 
in engagement and (2) an inoperative position dis- 
posed above the operative position thereof so as to 
enable the associated rigid support structure to be 
moved relatively over the floor means. Wheel mem- 20 
bers are mounted on the rigid support structures for 
movement between (1) an operative position extend- 
ing below the downwardly facing surface means of 
the rigid support structures and the hook members 
when in the inoperative position thereof so as to en- 2s 
able the rigid support structures and hence the cush- 
ioned seat structure thereon to be rolled in wheel 
member supported relation over the upwardly facing 
surface means of the vehicle floor means and (2) an 
inoperative position disposed above the operative 3t> 
position thereof. Certain of the hook members are 
constructed and arranged with respect to certain of 
the wheel members so as to be moved from the op- 
erative position thereof to the inoperative position 
thereof and from the inoperative position thereof to 35 
the operative position thereof while certain wheel 
members are moved simultaneously from the Inoper- 
ative position thereof to the operative position thereof 
and from the operative position thereof to the inoper- 
ative position thereof, respectively. 40 

Another object of the present invention is the pro- 
vision of a vehicle seat of the type described which is 
simple in construction, effective in operation and eco- 
nomical to manufacture and maintain. 

Embodiments of the invention will now be descri- -*5 
bed by way of example with reference to the accom- 
panying drawings in whicte- 

FIGURE 1 is a perspective view of a removable 
seat assembly embodying the principles of the 
present invention shown after removal f mm a ve- so 
hide; 

FIGURE 1a is a perspective view of a seat as- 
sembly of the present invention shown being 
pushed to a storage area after being removed 
from a vehicle; 65 
FIGURE 2 is a front elevatlonal view of the 
latch/release assembly mounted on a riser sup- 
port embodying the principles of the present in- 



vention shown with its wheels disposed in an op- 
erative position; 

FIGURE 3 is a front elevational view of the 
latch/release assembly mounted on a riser sup- 
port embodying the principles of the present in- 
vention shown engaged with a vehicle floor and 
with its wheels disposed in an inoperative posi- 
tion; 

FIGURE 4 is a rear elevational view of the 
latch/release assembly mounted on a riser sup- 
port embodying the principles of the present in- 
vention shown with its wheels disposed in an op- 
erative position; 

FIGURE 5 is a rear elevational view of the 
latch/release assembly mounted on a riser sup- 
port embodying the principles of the present in- 
vention shown engaged with a vehicle floor and 
with its wheels disposed in an inoperative posi- 
tion; 

FIGURE 6 is a perspective view of the 
latch/release assembly mounted on a riser sup- 
port embodying the principles of the present in- 
vention about to be engaged with a vehicle floor, 
shown with a portion of the floor and seat assem- 
bly removed for clarity of illustration; 
FIGURE 7 is a front elevational view of ^second 
embodiment of the latch/release assembly 
mounted on a riser support provided in accor- 
dance with the principles of the present invention 
shown with its wheels disposed in an operative 
position; 

FIGURE a is a front elevational view of a second 
embodiment of the latch/release assembly 
mounted on a riser support provided in accor- 
dance with the principles of the present invention 
shown engaged with a vehicle floor and with its 
wheels disposed in an inoperative position; 
FIGURE 9 is a rear elevational view of a second 
embodiment of the latch/release assembly 
mounted on a riser support provided in accor- 
dance with the principles of the present invention 
shown with its wheels disposed in an operative 
position; 

FIGURE 1 0 is a rear elevational view of a second 
embodiment of the latoh/release assembly 
mounted on a riser support provided in accor- 
dance with the principles of the present Invention 
shown engaged with a vehicle floor and with its 
wheels disposed in an inoperative position; and 
FIGURES 11Ar11B are perspective views of 
striker assemblies provided in accordance with 
the principles of the present invention. 
Referring to the drawings, particularly to FIGURE 
1 . a vehicle 1 0 is shown having a body 1 1 in which a 
removable seat assembly 12 may be inserted- The 
body 11 has a floor 14 for supporting seat assembly 
12. In the illustrated embodiment, the floor 14, as 
shown, may support two seat assemblies. However, 
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it can be appreciated that additional or fewer seat as- 
semblies may be provided depending upon the type, 
size and configuration of the vehicle. When the seat 
assembly 12 is removed from the vehicle, the floor 14 
may be used to support cargo. 

In the illustrated embodiment, the floor 14 in- 
cludes first and second guide tracks, respectively in- 
dicated at 16, 18. The guide tracks 16, 18 extend in 
the longitudinal direction of the vehicle 1 0 and are dis- 
posed in parallel so as to accommodate the width of 
the seat assembly 12. Each track 16 r 18 is defined by 
side edges 20, 22 and surface 24 which faces up- 
wardly (FIGURE 6). The side edges 20, 22 protrude 
above the floor 14, the function of which will become 
apparent below. 

Each track 16, 18 includes a plurality of wells 
which are used to secure the seat assembly to the 
floor 14. As shown in FIGURE 1, one seat assembly 
12 requires four wells for the mounting thereof, two 
f rant wells 26 and two rear wells 28, with respect to 
the longitudinal axis of the vehicle. One front well 26 
is disposed in front of one rear wen 28 In respective 
tracks 16, 16. in the illustrated embodiment, each 
track Includes six wells to accommodate various seat- 
ing combinations. Thus, different combinations of 
wells may be used depending on the desired spacing 
of the vehicle seats. 

As shown in FIGURE 6, each well 26, 28 is de- 
fined in surface 24 of tracks 16, 16 defining opening 
30. Each well has a width slightly smaller than the 
width of surface 24. Each well 26, 28 has a bottom 
surface 32 and side walls 34. The wells 26. 28 extend 
below the floor 14 of the vehicle. In addition, each 
front well 26 includes a striker pin 36 and each rear 
well 28 includes a striker pin 37 at one end thereof. 
The striker pins 36, 37 are disposed perpendicular to 
the longitudinal axis of each track 16, 18 and extend 
the width of each well 26, 28. The striker pins 36, 37 
are fixedly mounted slightly below surface 24 of each 
track inside walls 34 of the wells 26. 28. Opposite the 
striker pins 36, 37, each well has a tapered surface 
38 which aids In guiding latch or hook members 40, 
42 of the seat assembly 1 2 into the well, which will be- 
come more apparent below. tf guide tracks are not 
provided, the wells 26. 28 may be disposed below the 
sheet metal floor of the vehicle, with the striker pins 
being disposed above the well and above the level of 
the floor as shown in FIGURE 5. 

As shown in FIGURE 6, a groove 44 is provided 
in surface 24 of each track 16.18 extending the width 
thereof. In the illustrated embodiment, one groove 44 
is provided for the forward seat assembly 12 and is 
disposed in each track 16, 18 near the two front wells 
26 (FIGURE 1). Each groove 44 engages pairs of 
front wheels 46 on the seat assembly to correctly lo- 
cate a latching position of the forward seat assembly 
12. which will become more apparent below. 

Disposed centrally within each groove 44 and ex- 



tending above surface 24 of the tracks 1 6, 1 6 is a seff- 
centering guide 48, The guide 48 centers the front 
wheels 46 and thus aligns the seat assembly 1 2 with- 
in the tracks 16, 18 as the seat assembly is moved 

5 along the tracks to the latching position (FIGURE 2). 

As an alternative to providing guide tracks, strik- 
er assemblies 116 may be provided. As shown in FIG- 
URES 11A and 11B, each striker assembly may in- 
clude one or more striker pins 136- Each assembly 

io 116 includes a well 130 for each striker pin 136. 
Mounting bosses 124 are provided to secure each as- 
sembly 116 to the floor of the vehicle 10. Wheel 
grooves 122 are preferably provided to assist in pos- 
itioning the seat over the wells 130. 

15 Referring to drawings, the seat assembly 1 2 em- 

bodying the principles of the present invention is 
shown. The seat assembly 12 includes a pair of trans- 
versely spaced, rigid riser support structures 50. A 
seat cushion 52 and back cushion 54 are mounted on 
20 the riser support structures 60. The seat cushion 52 
and back cushion 54 constitute a cushioned seat 
structure. 

Each riser support structure 50 includes a 
latch/release assembly, generally indicated at 56. 
25 mounted thereon. Each latch/release assembly in- 
cludes a front latch or hook member 40. a pair of front 
wheel members or wheels 46 mounted thereon, a rear 
latch or hook member 42, a pair of rear wheel mem- 
bers or wheels 47 mounted thereon and an actuating 
so mechanism 49 operatrvely connected with the hook 
members to simultaneously move the same. Each 
latch/release assembly 56 is used bo lock the seat as- 
sembly 12 within the tracks 1 6, 1 8 and used to enable 
the seat assembly 12 to be roHingly moved when not 
35 in the locked position. Both latch/release assemblies 
56 are similarly configured, so only one will be spe- 
cifically described below with respect to one of the ri- 
ser support structures 50. 

The forward latch member 40 of the latch/release 
40 assembly 58 includes a front left latch plate 41 and a 
front right latch plate 43. The front left and right latch 
plates are disposed on opposing sides of a riser sup- 
port structure 50, as shown in FIGURES 2 and 4. As 
shown in FIGURE Z, with the cushions removed for 
45 clarity, the front left latch plate 41 includes an over- 
head spring 58 coupled to bracket 60, which is affixed 
to the riser support structure 50 at one end thereof. 
The other end of spring 56 is coupled to projection 62 
which protrudes from the front left latch plate 41. 
so The front left latch plate 41 and the front right 

latch plate 43 each have a hook portion 64 disposed 
at distal ends thereof. The hook portions 64 are 
aligned with each other. The front left and right latch 
plates are coupled together by pin 45 and move simul- 
55 taneously about pivot element 75, when actuated. 
When in an operative locking position, the hook por- 
tions 64 are disposed adjacent to a protruding portion 
66 extending downwardly from a bottom surface of 
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the riser support structure 50. The protruding portion 
66 includes a cutout 70 defining downwardly facing 
surface 71 , the function of which will become more 
apparent below. 

Front wheels 46 are coupled to both the front left 
latch plate 41 and front right latch plate 43, so that the 
riser support structure 50 is disposed therebetween. 
One wheel 46 is rotatably coupled to the front left 
latch plate 41 by axle 72. A second wheel 46 is indi- 
vidually rotatably coupled to front right latch plate 43 
by axle 73. 

As shown in FIGURE 4, disposed between the 
front right latch plate 43 and risersupport structure 50 
is a rattle plate 51. The rattle plate 51 includes tab 
member 53 opposite hooked end 57. The front right 
latch plate 43 includes a projection 55, A spring 59 is 
coupled to tab member 53 and projection 55 to couple 
the rattle plate 51 to the front right latch plate 43. In 
addition, the rattle plate 51 is coupled to pivot element 
75 and moves with the forward latch or hook member 
40 when actuated. The spring 59 provides resilience 
so thatthe forward latch member40 will not Wnd dur- 
ing actuation, and ensures proper latching with the 
aid of the hooked end 57, which will become more ap- 
parent below. 

The actuating mechanism 49 includes a connect- 
ing rod74 which couples theforward latch member 40 
to the rear latch member 42. End 76 of connecting rod 
74 is affixed to protrusion 62. End 82 of the connect- 
ing rod is fixed to the rear latch member 42 at protiu- 
sion 84. 

Similar to the forward latch member 40, the rear 
latch member 42 also Includes a rear left latch plate 
81 and a rear right latch plate B3, disposed on oppc^ 
site sides of the riser support structure 50. The rear 
left latch plate 81 is coupled to the rear right latch 
plate 83 by pin 87, and moved simultaneously there- 
with about pivot 85, when actuated. 

The rear wheels 47 are coupled to both the rear 
left latch plate 81 and rear right latch plate 83, so that 
the risersupport structure 50 is disposed therebetw- 
een. One wheel 47 is rotataWy coupled to the rear left 
latch plate 81 by axle 91 . A second wheel 47 is rotat- 
ably coupled to rear right latch plate 83 by axle 93. 

Hook portions 90 are defined at the distal end of 
both the rear left latch plate 81 and rear right latch 
plate 83 of the rear latch member 42 and are aligned 
with each other. When in an operative locking posi- 
tion, the hook portions 90 are disposed adjacent to a 
second protruding portion 92 extending downwardly 
from the bottom of the riser support structure 50. The 
second protruding portion 92 includes a notch 94 de- 
fining downwardly facing surface 93, the function of 
which will become more apparent below. 

The rear left latch plate 81 Includes a spring 96 
which is affixed at one end thereof to a bracket 98 
which in turn is fixed to the riser support structure 50. 
The other end of the spring 96 is aff ixed to the pro- 



jection 97 of the rear left latch plate 81. 

Referring to FIGURE 4 T the rear right latch plate 
83 of the rear latch or hook member 42 includes a tab 
member 100. A rear rattle plate 101 is disposed be- 

5 tween the risersupport structure 50 and the rear right 
latch plate 83. The rattle plate 1 01 is pivotally coupled 
to the rear left latch plate 81 and rear right latch plate 
83 at pivot 85 and moves simultaneously therewith 
upon actuation. The rattle plate 101 includes bracket 

10 1 03 opposite hooked end 107. Aspring 105 is coupled 
to the bracket 103 and tab member 100. The spring 
1 05 provides resilience so thatthe rear latch member 
42 will not bind during actuation, and ensures proper 
latching with the aid of the hooked end 107, which will 

is become more apparent below. 

A bracket 102 is affixed between the riser sup* 
port structure 50 and the rattle plate 101 . The bracket 
includes a blunt end 104 (FIGURE 5) and a slot por- 
tion 106 (FIGURE 4) used to lock the actuating mech- 

20 anfem 49 of the latch/release assembly 56 in two dis- 
tinct positions, which will become more apparent be- 
low. 

The rear right latch plate 83 includes an elongat- 
ed portion 108,as shown in FIGURE 4, Theelongated 
25 portion 1 0S extends past the end of the riser support 
structure 50. Aff ixed to the distal end of the elongated 
portion 108 is a handle 109 which defines an actuator 
of the actuating mechanism 49. The handle 109 in- 
cludes a top portion 110 and a bottom portion 112, 
so with a spring 114 disposed therebetween (FIGURE 
3). The elongated portion 108 includes projections 
117 which protrude from the surface thereof. The bot- 
tom portion 112 of the handle 109 includes a slidable 
member 116. The end of the slidable member has a 
35 locking tab 120 projecting therefrom. The slidable 
member Includes slots 122, wherein the projections 
117 are disposed. Upon compressing the spring 114 
inthehandle109,theslidablemember1l8movesup- 
wardly along the longitudinal axis of the elongated 
40 portion 108. The elongated portion can now be rotat- 
ed eitherupwardly or downwardly to place the wheels 
in an Inoperative or operative position. Once in the 
proper position, the handle 109 is released and the 
spring 114 moves the slidable member downwardly to 
45 lock the elongated portion in place by engaging lock- 
ing tab 120 with slot 106 or blunt end 104, which wrll 
become more apparent below. 

With references to the FIGURES, the installation 
of the seat assembly 12 into the vehicle will be descn- 
so bed. The seat assembly 12 is lifted Into the opening 
1 08 of the vehicle 10 with the latch or hook members 
40, 42 disposed in an inoperative position and the 
wheel pairs 46, 47 disposed in an operative position, 
as shown in FIGURE 2. When the latch members 40. 
65 42 are in the inoperative position, the front pair of 
wheels 46 and the rear pair of wheels 47 are disposed 
in an operative position below hook portions 64 and 
90 of the latch members 40 and 42, respectively. 

6 



11 



EP 0 618 102 A1 



12 



When the wheels are disposed in the operative posi- 
tion, the handle or actuator 109 of the actuating 
mechanism 49 is locked in place with the locking tab 
120 engaged with blunt end 104. 

The front wheels 46, disposed on each of the pair s 
of riser support structures 50, are guided into respec- 
tive tracks 16, 18. Upon pushing the seat assembly 
forward into the vehicle, both front and rear wheel 
pairs 46 and 47 roll along surface 24 of each track 16. 
18 within edges 20 and 22- 10 

The seat assembly 12 is pushed further along the 
tracks 16, 18 and the self-centering guides 48 assure 
proper positioning of the seat assembly 12 within the 
tracks 1 6 f 1 8, by guiding the wheels. The seat assem- 
bly 12 is properly positioned in the tracks 16. 18 when 15 
the guides 48 are disposed between the front pairs of 
wheels 46. The seat assembly 12 te in the proper 
latching position within the vehicle 1 0 with the forward 
latch member 40 being disposed above the front well 
26 and the rear latch member 42 being disposed 20 
above the rear well 28, when the front wheels are felt 
to engage grooves 44 In trades 16, 16. 

Handle 109 of the actuating mechanism 49 Is 
then engaged to compress spring 114 and to release 
the locking tab 120 from the blunt end 1 04. The hart- 25 
die 109 can then be rotated upwardly to secure the 
seat assembly 12 in the vehicle 10, Thus, raising of 
the handle 109 causes the rear latch member 42 to 
move downwardly, as shown by the arrows in FIG- 
URE 2. Connecting rod 74 of the actuating mecha- 30 
n ism 49 transmits the motion of the rear latch member 
to the forward latch member 40 to simultaneously 
move the forward latch member 40 downwardly in an 
opposite direction. The forward and rear latch mem- 
bers 40. 42 slide along the tapered surface 38 of re- ss 
spective wells* 28, 26 until they are positioned be- 
neath the striker pins 36, 37. 

As shown in FIGURES 3 and 5, the forward latch 
member 40 is fuUy engaged when the hook portions 
64 thereof and downwardly facing surface 71 of the 40 
riser support structure 50 are in substantially sur- 
rounding relation with the striker pin 36. As noted 
above, rattle plate 51 ensures a tight rattle free fit 
with pin 36. Similarly, the reartatch member 42 is fully 
engaged when the hook portions 90 thereof and 46 
downwardly facing surface 93 are in substantially sur- 
rounding relation with striker pin 37. The rear rattle 
plate 101 ensures a tight rattle free fit with pin 37. 
When the latch members 40, 42 are in the engaged 
or operative position, the wheels 46, 47 are disposed so 
above the latch members 40 and 42 respectively in an 
inoperative position. The weight of the seat assembly 
is now supported by the vehicle floor and striker pins. 
Springs 58, 96 provide the force required to ensure 
that the latch members 40, 42 are properly engaged $s 
with the striker pins so to eliminate potential rattles 
at the pin to latch member interface. The handle 109 
of the actuating mechanism 49 is locked in place 



when the locking tab 120 is engaged with slot 106. 

To remove the seat assembly 12, the handle 109 
is engaged to release the locking tab 120 from the slot 
1 06 and then moved downwardly which in turn releas- 
es the forward and rear latch members 40, 42 from 
the respective striker pins 36, 37 while simultaneous- 
ly moving the wheels 46, 47 to their operative posi- 
tion. The latch members 40, 42 move to an inopera- 
tive position above the wheels 46, 47. The springs 58 
and 96 assist in lifting the riser support structure 50 
and attached cushions 52, 54 when the wheels are 
moved to their operative position. The weight of the 
seat assembly is now supported by the wheels. 

The seat assembly 12 can then be rolled to the 
vehicle opening 108 along the tracks 16, 16. Of 
course, guide tracks need not be provided and, alter- 
natively, the seat assembly 12 may be rolled along 
the floor 14 of the vehicle to be removed. The seat as- 
sembly 12 Is then lifted out of the vehicle opening 1 08 
and placed on the ground in a position to be rolled to 
a storage area. 

Referring to FIGURES 7-10, a second embodi- 
ment of a latch/release assembly 156 mounted on a 
riser support structure 50 provided in accordance 
with the principles of the present invention is shown. 
Common parts are assigned the same reference' 
numbers as in the first embodiment 

As shown in FIGURES 7 and 9, wheels 46 are 
coupled to the front left latch plate 41 and front right 
latch plate 43, so that the riser support structure 50 
is disposed therebetween. As in the first embodi- 
ment, the front left latch plate 41 is coupled to the 
front right latch plate 43 by pivot element 75. Connect- 
ing rod 74 of the actuating mechanism 149 couples 
the forward latch or hook member 40 to the rear latch 
or hook member 42. Link member 124 pivotally cou- 
ples wheel 1 47 to the rear I eft latch plate 81 of the rear 
latch member 42. Thus, wheel 147 is free to pivot 
about pivot point 126. The actuating mechanism 149 
Includes an actuating link 126 which is coupled atone 
end thereof to wheel 147 at member 130. The other 
end of link 126 is coupled to the front left latch plate 
41 at axle 72 of wheel 46. 

As shown in FIGURE 9, a link member 132 pivo- 
tally couples a wheel 134 to the rear right latch plate 
83 of the rear latch member 42. Thus, wheel 134 is 
also free to pivot about pivot point 126. It can be ap- 
preciated that the pairs of wheels (a total of 4 wheels) 
may be replaced with a single wheel (a total of 2 
wheels) to reduce the number of parts. 

The operation of the latch/release assembly 156 
of the second embodiment ts similar to thatdfscussed 
with reference to the first embodiment. FIGURES 7 
and 9 show the riser support structure 50 in a position 
wherein the wheels are operable so as to move the 
seat assembly 12 freely into or out of a vehicle 10. In 
this position, the handle 109 which is part of rear right 
latch plate 83, has pulled connecting rod 74 of the ac- 
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tuating mechanism 149 rearwardly causing front left 
latch plate 41 to rotate clockwise together with wheels 
46. Since the front latch plate has wheels 46 and ac- 
tuating link 128 directly attached thereto, the link 126 
moves the wheels 147 and 134 to an operative posi- 5 
tion as they rotate about links 124 and 132. Thus, 
latch members 40 and 42 move in opposite directions 
to their inoperative position while the wheels 46, 134 
and 147 move in the same direction to their operative 

position. 10 

To move the wheels from the operative position 
to an inoperative position while simultaneously per- 
mitting the latch members 40 and 42 to engage the 
striker pins 36, 37, the handle 109 is unlocked and 
raised which moves the rear latch member 42 under is 
the striker pin 37 (FIGURE 10). The movement of the 
rear latch member 42 pushes the connecting rod 74 
forwardly which, in turn, rotates the front latch menv 
ber 40 to a position under striker pin 36. Since the 
front latch member40 has thefront wheels 46 and the 20 
actuating link 128 directly coupled thereto, the move- 
ment of the front wheels 46 Is transmitted to the rear 
wheels 147 and 134 by link 12S which moves wheels 
147 and 134 to an Inoperative position as they rotate 
on links 124 and 132. respectively. Thus, the wheels 25 
46. 147 and 134 are simultaneously moved together 
to their inoperative position above the latch members 
40, 42, 

It can be appreciated that the latch/release as- 
sembly of the seat assembly can be utilized with va- so 
rious vehicle seats configurations. 

It can be seen that the present invention provides 
a simple and effective means of securely latching a 
seat assembly in a vehicle and provide a means for 
removing the assembly from the vehicle without re- 36 
quiring a significant amount of lifting. 

It will be realised that the foregoing preferred em- 
bodiment of the present invention has been shown 
and described for the purpose of illustrating the struc- 
tural andfunctional principles of the present invention 4o 
and is subject to change without departure from such 
principles. Therefore, this invention includes all mod- 
ifications encompassed within the scope of the fol- 
lowing claims, which are to be read as being included 
within the disclosure of this application. 45 



Claims 

1. A support assembly for supporting a vehicle seat $0 
in a vehicle, comprising a rigid support structure 
(50) for supporting a vehicle seat and having 
downwardly facing surface means (70,66) for en- 
gaging anchor members (36,37) of a vehicle floor 
means (14), 55 
characterised in that the support assembly 

has: 

front and rear hook members (40.42) 



mounted on said rigid support structure (50) for 
movement between (A) an operative position ex- 
tending below the downwardly facing surface 
means so as to engage in hooked relationship 
with the anchor members (36,37) so as to detach- 
ably fixedly retain the rigid supportstructure (50), 
and a seat when mounted thereon, in a fixed op- 
erative position on said floor means with said an- 
chor members (36,37) and said downwardly fao 
ing surface means (70,66) in engagement and 
(B) an inoperative position disposed above the 
operative position thereof so as to enable the rig- 
id supportstructure (50), and a seat when mount- 
ed thereon, to be moved relatively over the floor 
means of a vehicle; and 

wheel members (46,47) mounted on the 
rigid support structure (50) for movement be- 
tween (A) an operative position extending below 
the downwardly facing surface means (70,66) of 
the rigid support structure (50) and the .hook 
members (40.42) when in the inoperative position 
thereof, so as to enable the rigid support struc- 
ture (50), and a seat when mounted thereon to be 
rolled over the floor means of a vehicle and (B) an 
inoperative position disposed above the opera- 
tive position thereof; 

at least some of said hook members 
(40,42) being constructed and arranged with re- 
spect to at least some of said wheel members 
(46,47) so as to be moved from the operative pos- 
ition thereof to the inoperative position thereof 
and from the inoperative position thereof to the 
operative position thereof while said wheel mem- 
bers are moved simultaneously from the inoper- 
ative position thereof to the operative position 
thereof and from the operative position thereof to 
the inoperative position thereof, respectively. 

2. A vehicle seat support assembly as defined in 
claim 1, wherein the hook members (40,42) are 
pivotally mounted on the rigid support structure 
for simultaneous movement in opposite direc- 
tions into said operative and inoperative posi- 
tions thereof. 

3. A vehicle seat support assembly as def ined in 
claim 1 or 2, wherein the front and rear wheel 
members are pivotally movable simultaneously In 
the same direction. 

4. A vehicle seat support assembly as defined in 
claim 1 or 2, wherein the front and rear wheel 
members (46,47) are pivotally movable simulta- 
neously in opposite directions, 

5. A vehicle seat support assembly as defined iru 
any preceding claim, including an anchorassem- 
bjy having front and rear wells (26,28) and anchor 
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members (36,37) extending across said wells. 

6. A vehicle seat support assembly as defined in 
any preceding claim wherein the support struc- 
ture (50) comprises a pair of rigid support struc- s 
tures (50) disposed on opposite sides of the seat 
support assembly; said hook members (40,42) 
comprise front and rear hook members (40,42) 
mounted on the support structures (50); and said 
wheel members (4B T 47) comprise front and rear io 
wheel members (46 r 47). 

7. A support assembly as defined in claim 6, where- 
in certain wheel members (46,47) are mounted 

on certain hook members (40,42). is 

8. A vehicle seat support assembly as defined in 
claim 6 or 7, wherein certain hook members (40) 
comprise the front hook members (40) associat- 
ed with each of said pair of rigid support struc- 20 
tures. 

9. A vehicle seat support assembly as defined in 
daim 6, 7 or 8, wherein certain hook members 
comprise front and rear hook members (40,42) 25 
associated with each of sard pair of rigid support 
structures (50). 

10. A vehicle seat support assembly as defined in 

any of claims 6 to 9 wherein certain wheel mem- 30 
bera include front and rear wheel members 
(46,47) on each of said pair of rigid support struc- 
ture (50) constructed and arranged to be moved 
simultaneously, 

35 

11. A vehicle seat support assembly as defined in 
any of claims 6 to 10 wherein there is provided an 
actuating mechanism (49,149) associated wtth 
each of said a pair of rigid support structures corn 
structed and arranged wfth respect to the asso- 40 
ciatad rigid support structure and cooperabfe 
with the hook members and wheel members of 

the associated rigid support structure so as (A) to 
move said hook members into the operative pos- 
ition thereof and said wheel members into the In- 45 
operative position thereof when ft is desired to fix- 
edly retain the rigid support structure in said fixed 
operative position thereof and (B) to move said 
hook members into the inoperative position 
thereof and said wheel members into the opera- so 
tive position thereof when it is desired to move the 
rigid support structures from the operative posi- 
tion thereof in rolling wheel member supported 
relation over an upwardly facing surface means 
of a vehicle floor support assembly. ss 

12. A vehicle seat support assembly as claimed in 
claim 11, wherein said downwardly facing sur- 



face means includes a protruding portion (60) 
having a notch (70) therein, said notch engaging 
said anchor members (36) when said hook mem- 
bers are disposed in said operative position. 

13. A vehicle seat support assembly as claimed in 
claim 11 or 12, wherein said front and rear hook 
members (40 t 42) are pivotally coupled to the as- 
sociated rigid support structure (50), each of said 
actuating mechanisms (49) including (A) a han- 
dle (109) operatively coupled to at least one of the 
associated front and rear hook members (40,42) 
for pivotal movement therewith, and (B) a con- 
necting rod (74) coupling the associated front and 
rear hook members to one another for pivotal 
movement together in opposite directions. 

14. A vehicie seat support assembly as claimed in 
claim 11, 12 or 13, wherein said front and rear 
wheel members of the associated rigid support 
structure are rotatably mounted on the associat- 
ed front and rear hook members, respectively for 
movement therewith. 

15. A vehicle seat support assembly as claimed in 
any of claims 11 to 14. wherein each of said ac- 
tuating mechanisms further includes at least one 
linking element (149) linking the associated front 
and rear wheel members to one another for 
movement together in the same direction. 

16. A vehicle seat support assembly aa claimed Hi 
any of claims 11 to 15, wherein at least one of the 
associated front and rear wheel members is piv- 
otally coupled to at least one of the associated 
front and rear hook members. 

17. A vehicle seat support assembly as claimed in 
any of daims 11 to 1 6, wherein each of said ac- 
tuating mechanisms (49) includes a spring (96) 
for resiliency biasing the associated hook mem- 
bers (40,42) toward the inoperative position 
thereof and a manually re! ea sable locking mech- 
anism for the associated handle for selectively 
locking the associated front and rear hook mem- 
bers in the operative position thereof against the 
spring bias. 

18. A vehicle seat support assembly as claimed in 
daim any of claims 11 to 17, wherein each of the 
associated front and rear hook members includes 
a spring pressed rattle-prevention element for 
ensuring a rattle-free engagement thereof with 
an anchor member when moved to the operative 
position thereof, 

19. A method of installing a removable vehicle seat 
into a vehicle including floor means having up- 
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wardly facing surface means, said floor means 
having front and rear wells disposed with respect 
to a longitudinal axis of the vehicle, extending be- 
low said upwardly feeing surface means and an- 
chor member extending across said wells in a 5 
position below said upwardly facing surface 
means, the method comprising the steps of: 

(a) providing a vehicle seat including: 

a pair of rigid support structures dis- 
posed on opposite sides of said vehicle seat 10 
and having downwardly facing surface means 
for engaging the anchor members of the vehi- 
cle floor means, 

a cushioned seat structure on said pair 
of rigid support structures, 15 

front and rear hook members mounted 
on each of said pa\t of rigid support struc- 
tures, 

wheel members mounted on each of 
said pair of rigid support structures, certain of 20 
said wheel members being constructed and 
arranged with respect to certain of said hook 
members, 

(b) moving said certain hook members to an 
inoperative position while simultaneously 2S 
moving said certain wheel members to an op- 
erative position extending below the down- 
wardly facing surface means of the associat- 
ed rigid support structure and said certain 
hook members, 30 

(c) moving said vehicle seat into an opening in 
the vehicle and onto said floor means so that 
said vehicle seat is disposed in rolling wheel 
member supported relation over the upwardly 
feeing surface means of the vehicle floor 35 
means, 

(d) rolling said vehicle seat over the upwardly 
facing surface means until the hook members 
are disposed over said front and rear wells, 

(e) moving said certain hook members to an 40 
operative position while simultaneously mov- 
ing said certain wheel members into an inop- 
erative position above the operative position 
thereof so that said certain hook members ex- 
tend below the downwardly facing surface *s 
means so as to enter the wells and engage in 
hooked relationship with the anchor members 
extending thereacross so as to detachably f ix- 
edty retain the rigid support structures and 
hence the cushioned seat structure thereon in so 
a fixed operative position on said floor means 

with said anchor members and said down- 
wardly facing surface means in engagement 

20* An easily removable vehicle seat assembly for 55 
use with a vehicle including floor means having 
upwanfly feeing surface means, said vehicle seat 
assembly comprising; 



an anchor assembly including guide sur- 
faces and being coupled to said upwardly facing 
surface means, said anchor assembly having a 
pair of front and rear wells disposed with respect 
to a longitudinal axis of the vehicle extending be- 
low said upwardly facing surface means and an- 
chor members extending across said front and 
rear wells in a position one of above and. below 
said upwardly facing surface means: and 
a vehicle seat including: 
a pair of rigid support structures having 
downwardly facing surface means for engaging 
the anchor members of the anchor assembly. 

a cushioned seat structure on said pair of 
rigid support structures, 

front and rear hook members mounted on 
each of said rigid support structures for move- 
ment between (1) an operative position extend- 
ing below the downwardly facing surface means 
of the associated rigid support structure so as to 
enter the wells and engage in hooked relationship 
with the anchor members extending thereacross 
so as to detachably fixedly retain the rigid support 
structures and hence the cushioned seat struc- 
ture thereon in a fixed operative position on said 
floor means with said anchor members and said 
downwardly facing surface means in engage- 
ment and (2) an inoperative position disposed 
above the operative position thereof so as to en- 
able the rigid support structures to be moved rel- 
atively over said guide surfaces, 

front and rear wheel members mounted on 
each of said rigid support structures for move- 
ment between (1) an operative position extend- 
ing below the downwardly facing surface means 
of the associated rigid support structure and the 
associated hook members when in the inopera- 
tive position thereof so as to enable the rigid sup- 
port structure and hence the cushioned seat 
structure thereon to be rolled in wheel member 
supported relation over the guide surfaces and 
thus over the vehicle floor means and {2) an in- 
operative position disposed above the operative 
position thereof, and 

an actuating mechanism associated with 
each of said pair of rigid support structures and 
being constructed- and arranged with respect to 
the associated rigid support structure and coop- 
erable with the hook members and wheel mem- 
bers of the associated rigid support structure so 
as (1) to move said hook members into the oper- 
ative position thereof and said wheel members 
into the inoperative position thereof when it is de- 
sired to f ixedly retain the rigid support structures 
and hence the cushioned seat structure thereon 
in said fixed operative position thereof and (2) to 
move said hook members into the inoperative 
position thereof and said wheel members into the 
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operative position thereof when it is desired to 
move ttie rigid support structures and hence the 
cushioned seat structure thereon from the oper- 
ative position thereof in rolling wheel member 
supported relation over the upwardly facing sur- 5 
face means of the vehicle floor means and over 
said guide surfaces. 

21. A riser support assembly for supporting a portion 

of a cushioned seat structure of a vehicle seat for 10 
use in a vehicle including floor means having up- 
wardly facing surface means, said floor means 
having front and rear wells, disposed with respect 
to a longitudinal axis of the vehicle and extending 
below said upwardly facing surface means and is 
anchor members extending across said wells in a 
position one of above and below said upwardly 
facing surface means, said riser support assem- 
bly comprising: 

rigid supportstructure constructed and ar- 20 
ranged to be mounted to a portion of the seat 
structure and having downwardly facing surface 
means for engaging the anchor members of the 
vehicle floor means, 

front and rear hook members mounted on 25 
sard rigid support structure for movement be- 
tween (1) an operative position extending below 
the downwardly facing surface means so as to 
enter the front and rear wells and engage in 
hooked relationship with the anchor members so so 
as to detach ably fixedly retain the rigid support 
structure and the portion of the seat structure 
when mounted thereon in a fixed operative posi- 
tion on said floor means with said anchor mem- 
bers and said downwardly facing surface means S5 
in engagement and (2) an inoperative position 
disposed above the operative position thereof so 
as to enable the rigid support structure and the 
portion of the seat structure when mounted 
thereon to be moved relatively over said floor 40 
means, and 

front and rear wheel members mounted on 
the rigid support structure for movement be- 
tween (1) an operative position extending below 
the downwardly facing surface means of the rigid 46 
supportstructure and the hook members when in 
the inoperative position thereof so as to enable 
the rigid support structure and the portion of the 
seat structure when mounted thereon to be rolled 
in wheel member supported relation over the up- so 
wardly facing surface means Of the vehicle floor 
means and (2) an inoperative position disposed 
above the operative position thereof, 

said hook members being constructed 
and arranged with respect to said wheel mem- ss 
bers so as to be moved from the operative posi- 
tion thereof to the inoperative position thereof 
and from the inoperative position thereof to the 



operative position thereof while said wheel mem- 
bers are moved simultaneously from the inoper- 
ative position thereof to the operative position 
thereof and from the operative positron thereof to 
the inoperative position thereof, respectively. 

22. An easily removable vehicle seat for use with a 
vehicle including floor means having upwardly 
facing surface means, said floor means having 
front and rear wells, disposed with respect to a 
longitudinal axis of the vehicle, extending below 
said upwardly facing surface means and anchor 
members extending across said wells in a posi- 
tion one of above and below said upwardly facing 
surface means, said vehicle seat comprising: 

a pair of rigid support structures disposed 
on opposite ends of said vehicle seat and having 
downwardly facing surface means for engaging 
the anchor members of the vehicle floor means, 

a cushioned seat structure on sard pair of 
rigid support structures, 

front and rear hook members mounted on 
each of said pair of rigid support structures for 
movement between (1) an operative position ex- 
tending below the downwardly facing surface 
means the associated rigid support structure so 
as to enter the front and rear wells and engage in 
hooked relationship with the anchor members so 
as to detachably fixedly retain the associated rig- 
id support structure and hence the cushioned 
seat structure on said pair of rigid support struc- 
tures in a fixed operative position on said floor 
means with said anchor members and said down- 
wardly facing surface means in engagement and 
(2) an inoperative position disposed above the 
operative position thereof so as to enable the as- 
sociated rigid support structure to be moved rel- 
atively over said floor means, and 

wheel members mounted on said rigid 
support structures for movement between (1) an 
operative position extending below the down- 
wardly facing surface means of the rigid support 
structures and the hook members when in the In- 
operative position thereof so as to enable the rig- 
id support structures and hence the cushioned 
seat structure thereon to be rolled in wheel mem- 
- ber supported relation over the upwardly facing 
surface means of the vehicle floor means and (2) 
an inoperative position disposed above the oper- 
ative position thereof, 

certain of said hook members being con- 
structed and arranged with respect to certain of 
said wheel members so as to be moved from the 
operative position thereof to the inoperative pos- 
ition thereof and from the inoperative position 
thereof to the operative position thereof while 
said certain wheel members are moved simulta- 
neously from the inoperative position thereof to 
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the operative position thereof and from the oper- 
ative position thereof to the inoperative position 
thereof, respectively. 
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